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Abstract

MDA is Israel's national rescue organization and the main employer of paramedics.
The paramedic provides immediate medical treatment, outside the hospital. His work
is physically and mentally demanding, which characterized by abrasion factors: high
stress level, high injuries level and high exposure to human suffering and pain daily.
We focused on the event of CPR on an individual who has cardiac arrest. Cardiac
arrest is a situation where there is a cessation of heart function that creates cessation
of blood flow, causing loss of consciousness and breathing cessation. The main CPR
procedures: secure airway opening, artificial respiration and chest massages. This
task is one of the most physically demanding in the paramedic's line of work. For such
event, they arrive with four bags containing the needed equipment: medicine and
syringe bag, ambo bag, oxygen tank and a monitor. There is currently no standard for
the positions of the bags during the event, therefore, MDA has raised the need for
establishing a global standard for the matter.

First, we used the Jack software. It enables 3D simulations of human models,
ergonomics and time analysis. Using it, we created the work environment during CPR.
We received 4 arrangements of the bags from emergency medicine experts, for each
one we built a simulation that simulates the CPR scenario as performed by MDA
paramedics. Then we analyzed and compared them according to two main indices:
time spent on paramedics walk and load on the lower back. For the first index, the
arrangement proposed by Dr. Oren Wecht, a senior paramedic in MDA, was the
optimal one. In which only 12.3% of the time was spent on walking. For the second
index the ergonomic arrangement is optimal with a cumulative load of 644,617.65 N.
Secondly, we used the Rstudio software, a development environment for the R
language. We built the CPR scenario at the event using OOP in R. Finding a optimal
position for the bags creates a very long calculation time. Therefore, we chose to use
the genetic algorithm heuristic, an approximation method for problems that we cannot
find an efficient algorithm for and/or the searching area is very large. Using it provides
us a quick good-quality solution for hard problems. Our tool computes and selects
minimal walking distance for each heuristic arrangement. The best index value was
26.028 meters, which equals 34.158 steps.

In conclusion, each index has a different optimal arrangement, so we can't determine
an optimal one. We suggest MDA to examine those received, hopefully they will
facilitate and optimize the paramedics work in the future.
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